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Biological Applications of medicinally Valued Punica granitum
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Abstract The research study aimed to evaluate the pharmacological activities of Punica granatum (pomegranate)
extract, specifically focusing on its analgesic, anti-inflammatory, and anti-spasmodic properties. The crude extract of
Punica granatum was prepared using different solvents, namely aqueous and methanol. The presence or absence of
chemical constituents in the extracts was tested. The study found that the aqueous extract of Punica granatum,
administered at a dose of 300 mg/kg, exhibited a significant analgesic effect (12.0+£3.45), which was higher than the
effect of the standard drug aspirin (5.0£1.71). On the other hand, the methanol extract of Punica granatum, also
administered at a dose of 300 mg/kg, demonstrated a notable anti-inflammatory effect (0.60+0.33) after four hours,
effectively reducing inflammation compared to the standard drug diclofenac sodium (1.26+1.11) after the same time
period. Moreover, the methanol extract of Punica granatum, at a dose of 300 mg/kg, showed a favorable effect on the
total length of the intestine (60.0+3.45) and the length of the charcoal meal (13.0+6.24) compared to the effect of the
standard drug atropine sulfate, which had a total intestine length of 58.6+3.6 and a charcoal meal length of 6.6+3.6.
These results indicate that both the methanol and aqueous extracts of Punica granatum possess analgesic, anti-

inflammatory, and anti-spasmodic properties, suggesting that further detailed studies should be conducted.

Index Term pharmacology Analgesic, Antispasmodic, Anti-inflammatory, Metabolite
1. INTRODUCTION

Pharmacology is the branch of science that focuses on the study of drugs and their effects on the body. It encompasses
various aspects of drugs, including their sources, chemical characteristics, mechanisms of action, therapeutic uses,
adverse effects, and interactions with biological systems. (Bahrami et al, .2011). Pharmacology, as a broad field,
encompasses the study of drugs and their effects on the body. It involves understanding how drugs interact with
biological systems, including their mechanisms of action, therapeutic uses, and potential side effects. Pharmacologists
are primarily interested in the therapeutic and toxicological aspects of drugs and chemical agents. However, it's worth
noting that pharmacology as a whole extends beyond these two categories, covering various other sub disciplines and
research areas. (Ncube et al,.2008). Pharmacokinetics refers to the processes by which a drug is absorbed,

distributed, metabolized, and eliminated by the body, while pharmacodynamics refers to the biochemical and
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Physiological effects of drugs on the body and the mechanisms of their action. In drug development, understanding
how drugs interact with cellular targets, typically through binding to specific receptors, is crucial. This knowledge
allows pharmacologists to design drugs that are more selective in their action and have fewer undesirable side effects.
By focusing on the steps involved in drug-receptor interactions, researchers can develop drugs that modulate these
processes effectively. Additionally, you mentioned that plants with a long history of use in medicine can serve as a
rich source of substances for treating various disorders and infectious diseases. This statement is correct. Many
pharmaceutical compounds have been derived from natural sources, including plants, and traditional medicine
practices have often utilized plant-based remedies. The study of these medicinal plants can lead to the discovery of
new bioactive compounds that may have therapeutic potential for the treatment of various ailments.

(Fransworth et al,. 1985). Phytochemicals are bioactive compounds that are naturally present in plants. They are
responsible for the vibrant colors, flavors, and aromas found in fruits, vegetables, herbs, and other plant-based foods.
These compounds serve various functions in plants, such as protecting them from environmental stressors, pests, and
diseases. (Hasler and Blumberg1999). These chemicals protect from different diseases and its cells from
environmental hazards ( Gibson and wardel et al.,1998)(Mathai 2000).There are more than 4000 phytochemicals
identified but only 150 are studied in detail (American Cancer Society 2000) Phytochemicals are classified primary
constituents such as proteins, amino acids, sugar and secondary constituent such as terpens, steroids, phenolics (hanh
1998)Phytochemicals are present and accumulates in different parts of plants such as fruits, vegetables, seeds and
sometimes in fungi etc (Costa and Zia et al.,1999).Phytochemicals also found in supplement form but still it is not
sure that either the great role as dietary phytochemical (American Cancer Society 2000).Phytochemicals are produce
in plants in metabolic processes so called secondary metabolites having many biological roles namely detoxification
Activity, enhancing immunity, and anticancer property. It is also known that these substances are produce by plants
for their protection, but recent studies shows that some phytochemicals protect human against illness (Narsinga, 2003)
The study of those chemicals produce by plants produce as a secondary metabolites i-e for self-defense. It deals with
the synthesis, composition, structure and role of phytochemical in health and other industrial processes. Discovery of
drugs and development of new therapeutic agents against major diseases depend upon efficient understanding of
phytochemicals (Saxena et al., 2013) Natural products, mainly those obtain from plants, have been used to help
mankind maintain health since the dawn of medicine. Medicinal plants were used as a source for curing in local

communities in all over the world for thousands of years. Still it did not loss his significance and use as a primary
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healthcare form for approximately 85% of the world’s population and more than 80% drugs are still synthesized from
plants (Bauer and Bronstrup, 2004). Human were searching for such drugs which have positive effect on health with
minute side effects which were found in plants products which attract attention of scientists in all over the world. In
the pharmaceutical site, plants are rich source of those substances which are used for the treatment of various disorders
and other infections. Therapeutic effects of medicinal plants include antiviral, anticancer, antimalarial, and analgesic
properties. According to WHO most of the drugs obtained from plants and about 80% of the world’s population
depends on these traditional medicines for their primary health care needs (Fransworth, et al., 1985). Punica grana
tam is commonly known as Anar. It belong to family Punicaceae. It is a small tree found mostly in Asia (Das and
Mandal et al., 1999)

Il METRIAL AND METHODS
Plant Collection and preservation

The extraction of compounds from Punica granatum (pomegranate) peel using water and methanol as solvents. Punica
granatum peel was collected from Swabi, Khyber Pakhtunkhwa Province. The plant was taxonomically identified by
Dr. Gul Jan, who is an Assistant Professor in the Department of Botany at Abdul Wali Khan University Mardan
(AWKUM). The collected plant peel was washed with tap water to remove any contaminants. After that, it was dried
at room temperature. Once dried, the plant material was ground into a powder using a grinder and stored in an airtight
bottle. Specific amounts of this powder were weighed for further processing. Two separate solutions were prepared
using the plant powder. One solution involved dissolving 30 grams of the powder in 400 m1 of distilled water, while
the other solution involved dissolving another 30 grams of the powder in 400 ml of methanol. These two solutions
were placed in separate conical flasks and shaken in a shaker for 72 hours. After 72 hours of shaking, both solutions
were filtered through Whatman filter paper in separate rotatory bottles. This filtration process helps remove any solid
particles or plant debris, leaving behind the extracted compounds in the liquid. The bottles were then labeled for
identification. The filtered solutions were then placed in a water bath at 45°C for ten days. During this time, the water
and methanol solvents evaporated, leaving a residue known as the crude layer at the bottom of each bottle. The study
likely aimed to extract bioactive compounds present in the pomegranate peel using water and methanol as solvents.
These compounds can have potential pharmacological or pharmacognostic applications and may be further analyzed
and studied for their medicinal properties. However, additional information would be needed to understand the specific
objectives and purpose of this study and the intended use of the crude layers obtained from the extraction process.(Van
Wagenen et al. 1993).
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Pharmacological activities

All activities related to pharmacology were carried out such as analgesic, anti-inflammatory and anti-
spasmodic.

Experimental animals

Juvenile, healthy and 1-2 month of age mice were selected for this study. The animals were procured from
veterinary research Centre Peshawar and were kept in their cages under hygienic conditions at AWKUM,
Mardan and the temperature was maintained in the range of 25-30C°. Equal length of light and dark cycle
was provided to the animals for 12 hours each. All the mice were fed by food and water.

Analgesic Activity

Acetic acid induced writhing test was performed for analgesic activity. 1 ml of acetic acid was injected to
all mice. After ten minutes of injection writhing were counted for 5 minutes then 1 ml of peel extract of
water was injected in some mice and methanol extract to other. Then writhing was again measured for 5
minutes (Koster R et al .,1959).

Anti-inflammatory activity by carrageenan induced inflammation

Carrageenan induce paw edema test model was used for Anti-Inflammatory activities First diameter of paw
was measured then 1 ml carrageenan was injected to all mice which cause inflammation in paw which was
measured again after 1 hours of inflammation water and methanol extracts of plant were injected to all mice
respectively and diameter was again measured and were compared with previous results which showed best
effect in inflammation (Asif M et al.,2009).
Anti-inflammatory activity (%) = (1-D/C) X100,
Where, C= Mean paw volume of control, D= Mean paw volume of
Test

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



Journal of Xi’an Shiyou University, Natural Science Edition

Anti-spasmodic activity

ISSN: 1673-064X

Antispasmodic activity was performed by Charcoal meal test model .Charcoal was injected orally to mice

after an hour the mice were dissected and the intestines were removed and stretched at paper and their

length and distance travelled by charcoal was measured by measuring tape.

Analgesic activity

I11. RESULT AND DISCUSSION

In the analgesic activity the writhing stimulated by acetic acid was carried out .the writhing values of

control(G1) group of mice indicated 11.00+1.47 in per 5minutes the writhing value of (G2) indicated that
5.0+1.71with % inhibition show 58.33% the writhing (G3) methanol150mg/kg and (G4)methanol300mg/kg

and(G5) agueous 150mg/kg and( G6) aqueous 300mg/kg

show that value(8.0£3.45 ),( 14.0+3.45)

(14.0+3.45.)(12.0+3.45 %) inhibition of ( 20%),(133.3%),(17.64%) and (40%) (Table 4.1, Figure 4.1)

Table 4.1 Analgesic activity of Punica granatam

Treatment Dose Groups Initial Final Writhing | %lInhibition
Writhing

Control 1ML (saline) Gl |
Standard 10mg/Kg G2 12.0+£1.71 5.0+1.71 58.33%
Methanol 150mg/Kg G3 10.0+3.45 8.0+3.45 20%

Methanol 300mg/Kg G4 6.0+3.45 14.0+3.45 133.3%
Agueous 150mg/Kg G5 17.0£3.45 14.0+3.45 17.6%

Agueous 300mg/Kg G6 20.0+3.45 12.0+3.45 40%
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analgesic activity
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Figure 4.1 Comparison of Initial and Final Writhing

Anti-spasmodic Activity

In the present research work, the antispasmodic activity was carried out by charcoal. Control group showed
41.50 spasm value/5minutes. The spasm total intestinal length and charcoal meal length values atropine
sulphate treated group G2 showed 6.6+3.6respectively .The mice of group 3rd with dose of 150mg/kg
Methanol were scarified. The values for intestinal length of methanol 50mg/kg were measured as,
57.0+£3.45 methanol 300mg/kg 60.0£3.45 aqueous150mg/kg55.0+3.45 ageous 300mg/kg 56.0+3.45 for
charcoal meal length revealed that methanol 150mg/kg, methanol mg/kg300 aqueous 150 and agqueous
300mg/kg(14.6+7.2),( 13.0+6.24),(34.0+£3.45),(15.0+3.45) respectively. The most efficient extrect was
found aqueous 300mg/kg followed by aqueous 150mg/kg (Fig 4.2, Table 4.2)
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Table 4.2 Showing Anti-Spasmodic activity Of Punica granatum

Treatment Dose Groups Total Charcoal % Inhibition
intestine meal
Length Length
Normal G1 R
Standard 10mg/kg G2 58.6+3.6 6.613.6 88.72%
Methanol 150mg/kg G3 57.0+3.45 14.6%7.2 74.38%
extract
Methanol 300mg/kg G4 60.0£3.45 13.0+6.24 78.33%
extract
Aqous extract | 150mg/kg G5 55.0+3.45 34.0+3.45 38.18%
Aqous extract | 300mg/kg G6 56.0£3.45 15.0+3.45 73.21%

anti-spasmodic activity

bc abc ¢ a ab
C
b b b
control standard Methanol Methanol Agous Agous
10mg/kg 150mg/ kg 300mg/ kg 150mg/ kg 300mg/ kg

F70.0000
60.0000
50.0000
40.0000
30.0000
20.0000
10.0000

0.0000

m total intestine length m charcoal meal length

4.2 Graphical representation Anti-spasmodic Activity
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Anti-inflammatory activity was conducted by Carrageenan induced paw edema. The volume of paw in mm

for control group was G1 which was 1.53+0.33. Standard drug treated group is G2 1.16+0.33 before

administration of carrageenan by the dose of 150mg/kg after 1h Methanol, aqueous, G3 0.80%0.33,

1.20+0.33. The inflammation values after 2hr of Carrageenan administration. Methanol and aqueous at a
dose (300mg/kg) showed the value of 1.00+0.33, 1.10+0.33 respectively.

Table 4.3 Showing Anti-Inflammatory Activity of Punica granatum

Treatment Dose Groups 1 hour 2 hour 3 hour 4 hour
Control Gl 1.53+0.33 1.64+0.33 1.68+0.33 1.73+0.33
standard 10mg/kg G2 1.16+0.33 1.08+0.33 .99+0.33 1.26+1.11
Methanol 150mg/kg G3 .80+0.33 .70+0.33 .60+0.33 .60+0.33
Methanol 300mg/kg G4 1.00£0.33 .80+0.33 .70+0.33 .60+0.33
Agueous 150mg/kg G5 1.20£0.33 1.00£0.33 .60+0.33 .70+0.33
Aqueous 300mg/kg | G6 1.10+0.33 .86+0.72 .70+0.33 .60+0.33
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DISCUSSION

The recent project of the study of pharmacological anti-inflammatory, analgesic and anti-spasmodic activity
of Punica granatum was performed. Two extraction methanol and aqueous were analyzed for
pharmacological potential. In Analgesic activity aqueous extract at dose 300 mg/kg showed noteworthy
results as compared to standard drugs. The most efficient result is found in aqueous due to the presence of
phenolic compounds. The carrageenan injection caused localized edema. The swelling amplified more and
more to an extreme volume afterward the carrageenan injection. With the addition of methanol (300 mg/kg)
had a major decrease of paw edema from1.00 to 0.60 in 3 hours. Similarly, inflammation property of some
other plants was carried out by different researchers e.g. Scaphiumcnophorum, Turkish Myrtus species,
Tridax procumbens Linn. The current conclusions agree with these researchers submitting the fact that
communes has noteworthy anti-inflammatory influence (Gul et al., 2019)

In anti-spasmodic activity of Punica granatum study was carried out. There was two friction methanol and
aqueous was analyzed .In anti-spasmodic the methanol extract at dose 300mg/kg showed 78.33 % Inhibition
is compared to standard drugs. The most efficient result is found in agueous due to the presence of alkaloids.
The Anti-spasmodic activities were done previously on many plants which have higher contents of
flavonoids and essential oils which confirm our results. Flavone cirsimartin, which were obtained from
A.capillaris, A. xerophytica and Punica granatum was responsible for the Antispasmolytic activity of
isolated guinea pig ileum (Harborne et al.,2000) Four substance were extracted from the aerial parts of
Punica granatum which possess antispasmolytic activity for smooth muscle relaxation (Puerta et al., 2005).
It was also found that oil from pomegranate has antispasmolytic substance has the ability to inhibit
acetylcholine which cause contraction of isolated rat duodenum and the extract from leaves has also showed
anti-diarrheal effect (Perfumi et al,. 2007).

IV. CONCLUSION

Overall the recent study showed that medicinal plants are best sources for treating many diseases of humans
and animals. This study will also helpful to introduce drugs for infectious disease. The result of this analysis
clearly showed that anti-inflammatory, Analgesic and anti-spasmodic activity increased with usage of
plants. So it is quite clear that the value of Punica granatam locally increased for curing of many disorders.

This study also suggest that Punica granatam is valuable sources of medication for many human disease

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

ACKNOWLEDGEMENT

We are very grateful for Department of Botany Abdul Wali Khan University Mardan for providing of
opportunities for research Work.

V. References

Adams LS, Seeram NP, Aggarwal BB, Takada Y, Sana D, Heber D, (2006) pomegranate juice, total
Pomegranate ellagitannins and punicalagin suppress inflammatory cell signaling in colon cancer cells.
Journal of agriculture and food chemistry 54, 980-985.

Adams LS, Seeram NP, and Aggarwal BB: Pomegranate juice, total pomegranate ellagitannins, and
Punicalagin suppress inflammatory cell signaling in colon cancer cells. Journal of Agriculture and
food Chemistry 2006; 54, 980-985

American Cancer Society.Phytochemicals.2000. antiviral and antiprotozoal potentials. UOFK 2015, 31,
45-49.
Asif M, Kumar A. Anti-inflammatory activity of ethanolic extract of Dalbergia sissoo (roxb.) Bark.

Malaysian Journal of Pharmaceutical Sciences. 2009; 7(1): 39-50

Asif M, Kumar A. Anti-inflammatory activity of ethanolic extract of Dalbergia sissoo (roxb.) Bark.
Malaysian Journal of Pharmaceutical Sciences. 2009; 7(1): 39-50.

Babior, B.M., 2000. Phagocytes and oxidative stress. The American Journal of Medicine 109, 33-44.

Bauer, A., and Bronstrup, M. (2014).Industrial natural product chemistry for drug discovery and

Development. Natural Prod. Rep. 31 (1), 35-60
Borsook, D. A future without chronic pain: Neuroscience and clinical research. Cerebrum 2012, 2012, 7.

Chakraborthy GS. Analgesic activity of various extracts of Punica granatum(Linn) flowers. IntJ
Green Pharm. 2008; 2: 145-146.

Chandra, R.; Babu, K.D.; Jadhav, V.T.; Jaime, A.; Silva, T.D. Origin, history and domestication of

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

Pomegranate. Fruit Veg. Cereal Sci. Biotechnol.2010, 2, 1-6.

Costa MA, Zia ZQ, Davin LB, Lewis NG. Chapter Four: Toward Engineering the Metabolic Pathways of
Cancer-Preventing Lignans in Cereal Grains and Other Crops. In Recent Advances in

Photochemistry, vol. 33, Phytochemicals in Human Health Protection, Nutrition, and Plant Defense,
ed. JT Romeo, New York, 1999; 67-87

Das AK, Mandal SC, Banerjee SK, Sinha S, Das J, Saha BP, Pal M: Studies on antidiarrheal activity of
Punica granatum seed extract in rats. Journal of Ethno pharmacology 1999; 68: 205-208.

Farnsworth, N.R.; Akerele, O.; Bingel, A.S.; Soejarto, D.D.; Guo, Z. Medicinal plants in therapy. Bull.
WHO 1985, 63, 965-981
Farnsworth, N.R.; Akerele, O.; Bingel, A.S.; Soejarto, D.D.; Guo, Z. Medicinal plants in therapy. Bull.

WHO 1985, 63, 965-981.

Farnsworth, N.R.; Akerele, O.; Bingel, A.S.; Soejarto, D.D.; Guo, Z. Medicinal plants in therapy. Bull.
WHO 1985, 63, 965-981.

Gibson EL, Wardel J, Watts CJ.Fruit and Vegetable Consumption, Nutritional Knowledge and Beliefs in
Mothers and Children. Appetite 1998; 31: 205-228

Hahn NI. Is Phytoestrogens Nature’s Cure for What Ails Us? A Look at the Research. Journal of the
American Dietetic Association, 1998; 98: 974-976.

Handbook of Psychopharmacology; APA handbooks in psychology series; American Psychological
Association: Washington, DC, USA, 2019; pp. 423-449.
Hasler CM, Blumberg JB. Symposium on Phytochemicals: Biochemistry and Physiology. Journal of

Nutrition 1999; 129: 756S-757S.International Plant Names Index (IPNI) Punica Protopunica |
International Plant Names Index. 16™june 2020.
Karaki H, Ozaki H, Hori M, Mitsui-Saito M, Amano K, Harada K, et al. Calcium movements, distribution,

and functions in smooth muscle. Pharmacol Rev. 1997;49(2):157-230

Koster R, Anderson M, DeBeer EJ. Acetic acid for analgesic screening. Fed Proc. 1959; 18: 418-420.

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

Lee CJ, Chen LG, Liang WL , Wang CC. Anti-inflammatory effects of PunicagranatumLinne in
vitro and in vivo. Food Chemistry. 2010; 118: 315-322.

Lee, S.I., Kim, B.S., Kim, K.S,, Lee, S., Shin, K.S., Lim, J.S., 2008.Immune-suppressive activity of
Punicalagin via inhibition of NFAT activation. Biochemical and Biophysical Research
Communications 371, 799-803.

Mars, M. Pomegranate plant material: Genetic resources and breeding, a review. Options Mediterr.Ser. A
Mathai K. Nutrition in the Adult Years. In Krause’s Food, Nutrition, and Diet Therapy, 10th ed.,

ed. L.K. Mahan and S. Escott-Stump, 2000; 271: 274-275.

Mertens-Talcott, S.U.; Jilma-Stohlawetz, P.; Rios, J.; Hingorani, L.; Derendorf, H. Absorption,

Metabolism, and antioxidant e_ects of pomegranate (Punicagranatum L.) polyphenols after
Ingestion of a standardized extract in healthy human volunteers. J. Agric. Food Chem. 2006, 54,
8956-8961

Morton, J.F.; Dowling, C.F. Fruits of Warm Climates; JF Morton: Miami, FL, USA, 1987; Volume

20534.

Mothana, R.A. Island Soqgotra: A unique source of medicinal plants with anticancer, antimicrobial,
Muhammad, N.; Uddin, N.; Liu, M.; Ali, N. Ethno medicine, antioxidant potential and inter-

specific variations of Punica L. species growing in Swat district, KP, Pakistan. Int. J. Bot. Stud.
2019, 4, 36-46.

Narasinga Rao. Bioactive phytochemicals in Indian foods and their potential in health promotion and
disease prevention. Asia Pacific Journal of Clinical Nutrition, 2003: 12 (1): 9-22

Nugteren DH, Christ-Hazel of E: Naturally occurring conjugated octadecatrienoic acids are

Strong inhibitors of prostaglandin biosynthesis. Prostaglandins 1987; 33, 403-417.

QOuachrif, A.,Khalki,H.,Chaib,S.,Mountassir,M.,Aboufatima,R.,Farouk,L., Benharraf,

A.,Chait,A.,2012.Comparativestudyoftheanti-inflammatory and anti nociceptive effects of two

varieties of Punica granatum. Pharmaceu- tical Biology50(4),429-438.

Panichayupakaranant, P., Tewtrakul, S., Yuenyongsawad, S., 2010b. Antibacterial, antiinflammatory and

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

antiallergic activities of standardized pomegranate rind extract. Food Chemistry 123, 400-403.

Price, J.R.; Price, M.J.; Hall, A. Pharmacological treatment of pain and pain-related disorders. In APA

Schubert SY, Lansky EP, Neeman I: Antioxidant and eicosanoid enzyme inhibition properties of
pomegranate seed oil and fermented juice flavonoids. Journal of Ethnopharmacology 1999; 66,
11-17.

Van De Walle, Romier, B J, During A, Larondelle Y, & Schneider Y J: Modulation of signaling NF-jB

activation pathway by polyphenols in human intestinal Caco-2 cells. British Journal of Nutrition
2008;100, 542-551.

Authors

First Authors- Syed Awais Shah Ph.D. Botany Department of Life And Chemical sciences Qurtuba
University Peshawar
Second Author-Dr Muhammad Adil Assistant professor Department of Life And Chemical
Sciences Qurtuba University Peshawar
Third Author- Abbas Khan B.s Botany department of Botany Abdul Wali Khan University Mardan
Fourth Author - Zia Ullah M.phil Biochemistry Department of Biochemistry Abdul Wali Khan
University Mardan
Fifth Author- Hamid Ullah Mphil Botany Department of Life And Chemical sciences Qurtuba
University Peshawar
Sixth Author- Adil Muhammad Ph.D. Botany Department of Life And Chemical sciences Qurtuba

University Peshawar

http://xisdxjxsu.asia VOLUME 19 ISSUE 11 NOVEMBER 2023 694-706



